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Arthroscopic reconstruction of the anterior cruciate ligament has been modernized through
new  surgical techniques and new materials. When tibial ﬁxation is performed using an
absorbable  screw, complications may occur, such as formation of a pre-tibial cyst. The case
described  here is about a patient who presented an anteromedial synovial cyst in his right
knee,  three years after having undergone ACL reconstruction. The patient did not present
any  pain nor any complaints other than a mass that progressively increased in size, wors-
ened  after physical activities. Imaging examinations were requested: simple radiography of
the knee and magnetic resonance. Anteromedial imaging of the knee showed a mass with
well-delimited  borders and internal ﬂuid content, suggestive of a synovial cyst, with com-
munication  with the joint cavity through the tibial tunnel, without presenting enlargement
or  absorption of the bone tunnel. The cyst was surgically resected and the tibial tunnel occlu-
sion  was performed using a bone plug. The diagnosis of a synovial cyst was subsequently
conﬁrmed  through the results from the anatomopathological examination. The patient pre-
sented good clinical evolution, with disappearance of the symptoms and a return to physical
activities.
©  2014 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora
Ltda.  
Cisto  sinovial  pré-tibial  após  reconstruc¸ão  do  LCA  –  Relato  de  caso
alavras-chave:
r  e  s  u  m  o
A reconstruc¸ão  do ligamento cruzado anterior (LCA) por via artroscópica vem sendo mod-
Este é um artigo Open Access sob a licença de CC BY-NC-NDigamento cruzado anterior
omplicac¸ões  pós-operatórias
isto  sinovial
arafuso ósseo
ernizada  por novas técnicas cirúrgicas e novos materiais. Quando feita a ﬁxac¸ão  tibial com
parafuso  absorvível podem ocorrer complicac¸ões,  como a formac¸ão  de um cisto pré-tibial.
O  caso em questão é de um paciente que apresentou um cisto sinovial anteromedial em
joelho  direito três anos após ter sido submetido a reconstruc¸ão  do LCA. O paciente não
apresentava  dor ou outras queixas, apenas massa de aumento progressivo, com pioria após
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atividades físicas. Foram solicitados exames de imagem: radiograﬁas simples do joelho
que não apresentavam alterac¸ões;  e ressonância magnética com imagem anteromedial em
joelho sugestiva de cisto sinovial. Apresentava bordas bem delimitadas e conteúdo líquido
interno, com comunicac¸ão  com a cavidade articular através do túnel tibial, sem apresentar
alargamento ou absorc¸ão  do túnel ósseo. Foram feitas ressecc¸ão  cirúrgica do cisto e oclusão
do túnel tibial com tampão ósseo, com posterior conﬁrmac¸ão  do diagnóstico de cisto sinovial
após resultado do exame anatomopatológico. O paciente apresentou boa evoluc¸ão  clínica,
com desaparecimento dos sintomas e retorno às atividades físicas.
© 2014 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier
Editora Ltda. 
Fig. 1 – Appearance at physical examination, with
increased volume in the anterior region of the knee.
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Over recent decades, reconstruction of the anterior cruci-
ate  ligament (ACL) by means of arthroscopic techniques has
become  a standard surgical treatment for knee surgeons, since
it results in greater relief of postoperative pain and improve-
ment  of knee stability and range of motion. With evolution of
the  surgical techniques and materials used, graft ﬁxation in
its femoral and tibial tunnels has become more  secure, such
that  easy slackening of the reconstructed ligament is avoided.
Among  these materials are absorbable screws, which are very
frequently  used. However, with this advance, new complica-
tions  such as the emergence of pre-tibial synovial cysts have
arisen.  The etiology of these cysts remains to be clariﬁed.1,2
The present case report had the aim of demonstrating a
possible  relationship between use of absorbable screws (used
for  tibial ﬁxation of the ACL graft) and subsequent formation
of  a pre-tibial synovial cyst.
Case  report
The patient was  a 43-year-old white man  with a history of
ACL  reconstruction in the right knee in 2009. He returned to
the  consultation ofﬁce in January 2013 with a complaint of a
palpable mass in this knee that was  progressively increasing
in  size.
The patient reported that this condition had started around
three  years after the surgery (i.e. six months before coming for
the consultation) and, since then, it had presented progressive
increases in size, with worsening after physical effort. He said
that  he had not suffered and new injuries or sprains and he
did  not present any pain or other complaints.
Physical examination showed increased volume in the
anterior  region of the knee, above the surgical scar relating
to  harvesting of grafts from the semitendinosus and gracilis
tendons.  There was  a rounded mass of approximate diameter
3  cm,  which was  compressible and had rubbery consistency
(Figs.  1 and 2). There were no signs or symptoms of joint insta-
bility  or alterations to the range of motion.
Knee radiographs were  requested, and these demonstrated
that the tibial and femoral tunnels did not differ in diameter
from  what was  constructed at the time of the surgery. There
was  an Endobutton in the lateral femoral cortical bone and
there  were  no other alterations or bone images. For betterelucidation of the diagnosis, magnetic resonance imaging of
the  right knee was  requested. This showed an anteromedial
cyst in the knee with well delimited borders, which contained
ﬂuid  and was suggestive of a synovial cyst (Fig. 3). The image
depicting  ﬂuid continued through the bone tunnel to the joint
cavity,  which demonstrated communication between the
synovial  cyst and the joint. The tibial tunnel did not present
any  widening or bone absorption and the absorbable screw
could  not be seen. The anterior cruciate neoligament did not
present  any alterations.
The  patient was  treated surgically with excision of the cyst,
which  was sent for anatomopathological analysis. The tibial
tunnel  was  also closed by means of a bone plug. This bone
material  was harvested from the anterior cortical bone of the
proximal  tibia and was placed so as to occlude the opening
of  the tibial tunnel and thus avoid possible recurrence of the
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Fig. 2 – Location above the surgical scar.
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Six  months after this operation, the patient did not present
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n  2009 was  made of hydroxyapatite with poly-l-lactic acid
PLLA).  The anatomopathological result was  a synovial cyst
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and no presence of any inﬂammatory reaction or remnants of
the  material of the absorbable screw were observed.
Discussion
Even with evolution of arthroscopic ACL reconstruction, sev-
eral  complications may  occur, going from the time of graft
harvesting to late-stage postoperative issues. Tibial ﬁxation
using  a bioabsorbable ﬁxation screw may  evolve with certain
complications, and one of these comprises formation of a pre-
tibial  cyst.1–3
When the cyst forms, there is a communication canal
between it and the joint, called a pedicle. It is through this
pedicle  that extravasation of the synovial ﬂuid into the cyst
takes  place. As the cyst grows in size, it causes compression
of  the surrounding tissues. The cyst itself does not hurt: the
pain  results from this compression or irritation of the tissues
around  it.4 In the case of the present patient, the only com-
plaint  was esthetic, because of the progressively increasing
mass.
The  few previous reports on formation of pre-tibial cysts
after  ACL reconstruction have described several types of grafts
and  ﬁxation techniques, which makes it difﬁcult to estab-
lish  the etiology. Cyst formation occurs on average 3–4 years
after  the surgical treatment.5 Some of the etiological explana-
tions  proposed have implicated leakage of the synovial ﬂuid
through  the tibial tunnel,6,7 which could be caused by a tunnel
with  a difference in diameter in relation to the graft,5 eccentric
positioning of the tendon in the bone tunnel,7 intraosseous
necrosis of the tendon,6,8 breakage of the absorbable screw3
and instability through micromovements of the tendon, which
would  lead to increased tunnel diameter.3,5,6
Several bioabsorbable screw materials are available: PLLA,
poly-d-lactic acid (PDLA), poly-dl-lactic acid (PDLLA) and
polyglycolic acid (PGA). These materials go through ﬁve stages
of  degradation: hydration, depolymerization, loss of integrity
of  the mass, absorption and elimination.9 During the degra-
dation,  once the screw has been hydrolyzed, it fragments and
may  release acid hydrolysis products that are harmful to the
surrounding  tissue. Therefore, the composition of the screw
material  will probably have an effect on its degradation andcyst caused by an inﬂammatory reaction to a foreign body.
Another cause of cyst formation is probably related to
incomplete incorporation of the tendon graft material inside
lice
romedial image in the knee with well delimited borders
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Axial sliceCoronal slice
Fig. 4 – Magnetic resonance imaging (coronal and axial slices) showing continuity of the ﬂuid content through the bone
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the bone tunnel. This lack of full integration of the graft in
the  bone tunnel leads to formation of a pedicle and subse-
quently  to a synovial cyst. This has been correlated with use
of  grafts from ﬂexor tendons (semitendinosus and gracilis),
which  do not have a bone block that consolidates and occludes
the  tunnel and may  cause cyst formation.5
However, the pedicle from the cyst needs to be differen-
tiated from accumulations in the bone tunnels, which are a
common ﬁnding in magnetic resonance imaging during the
ﬁrst  year after ACL reconstruction using grafts from ﬂexor
tendons.  These accumulations generally disappear over time:
they  do not evolve to cyst formation or lead to tunnel expan-
sion  and they are not associated with clinical instability.
Sanders et al.2 reported such accumulations in seven of their
eight  patients over a postoperative period of 18 months, with-
out  cyst formation in any of them. Furthermore, many  screws
are  cannulated and therefore communication between the
joint  and the pre-tibial area probably exists for some months to
years after the operation, but in most cases no cyst develops.2,3
For this reason, it has been reported that the type of mate-
rial  of the bioabsorbable screw may  have some role in cyst
formation.1
Given the number of ACL reconstructions performed using
bioabsorbable screws and the rarity of symptomatic cysts,
there  may  be some relationship with the patients who develop
such  cysts. Although the use of absorbable materials seems to
be well tolerated, without any inﬂammatory response either
experimentally or clinically, these patients may  have greater
sensitivity  to such materials or to particles of a given size
during  absorption of these materials. The factors that predis-
pose  toward development of a sterile inﬂammatory reaction
remain  obscure. Future research should continue to delineate
the  effects of biomaterials in terms of screw degradation and
cyst  formation rates. Pre-tibial cysts should be considered to
be a possible complication of ACL reconstruction when tib-
ial  ﬁxation is accomplished using bioabsorbable screws and
ﬂexor  tendons. According to the literature, patients followed
up  after cyst removal have presented good evolution with dis-
appearance  of symptoms.1
In the case of our patient, magnetic resonance imag-
ing  showed a communication between the joint and the
area  of the cyst, which may  explain its formation (Fig. 4).
However,  the etiology of the cyst remains uncertain and it
may  have occurred through incomplete healing of the graft
from  the ﬂexor tendons or through a foreign body reaction
9tween the synovial cyst and the joint.
with the screw material. There was no tunnel enlargement,
bone absorption or sign of instability that could provide a
correlation  between micromovements and presence of com-
munication  from the cyst to the joint. After resection of the
cyst,  the patient evolved over a six-month period without any
clinical  complains and with disappearance of the symptoms
and  return to physical activities.
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